Complications of the Use of Continuous Non-absorbable Sutures in Gastric Operations
by John Bradbeer FRCS (St James' Hospital, Balham, London) During the Second World War and for a few years afterwards catgut was in short supply, and that which was obtainable was variable in quality, and in many instances unreliable. During this difficult period, in order to conserve supplies of catgut, silk was used at St James' Hospital to close the lesser curve of the stomach in the Billroth I gastrectomy prior to the gastroduodenal anastomosis, to fashion the valve in the Polya gastrectomy, and in various other gastric operations. Continuous through-and-through musculomucosal sutures were used.
Continuous 20 chromic catgut was used for both layers of the stoma itself. This paper is presented to illustrate the possible complications of continuous silk sutures used in this manner. Mr Norman Tanner has drawn attention to these complications in his MacArthur Lecture in Edinburgh in 1951 and in his Hunterian Lecture in March 1961.
Historical
Non-absorbable sutures were preferred by many surgeons at the beginning of the century because of the great difficulty in sterilizing catgut. Such were these difficulties that Halsted, following Kocher's example, became convinced that fine silk sutures were preferable to any other material. However, when the sterilization of catgut became reliable it rapidly took pride of place in intestinal anastomoses, at least for the musculomucosal layer. Some surgeons have turned again to non-absorbable sutures, including the newer man-made ones such as nylon and terylene, because they appear to give greater security than catgut.
The Effect of Continuous Non-absorbable

Suture Material on Mucosa
Non-absorbable suture material can be used to anastomose the large and small bowel with little ill effect. If such sutures are used in the stomach, they can give rise to trouble. These troubles are extremely uncommon and occur only when continuous non-absorbable sutures are used through all coats or on the mucosa.
During the period in which closure of part of the cut end of stomach by continuous, very fine silk suture was used at St James' Hospital, about 1,500 gastric operations were carried out and we know of only 8 patients who developed trouble due to this method. The mucosa presumably healed over the small portion of the suture exposed in the lumen of the stomach in most of these patients and they experienced no trouble at all. In a few patients, however, the material ulcerated into the lumen of the stomach at a period varying from six weeks to eighteen months after operation. In some patients the continuous suture broke so that thread could be seen hanging from the lesser curve or the valve into the lumen of the stomach; in others the intact thread with one knot could be seen, held by the second knot. In the course of time these threads drop off and pass; they have been seen on gastroscopy almost two years after the original operation. The ulceration of the material into the lumen of the stomach may be silent or it may be accompanied by symptoms such as epigastric pain, vomiting and bleeding.
To show that the unabsorbable sutures are responsible for the patient's symptoms, the presence of the material must first be demonstrated at operation or on gastroscopy. Secondly, another lesion such as a stomal ulcer must be excluded, and finally it must be shown that the patient's symptoms are relieved when the sutures have either passed or have been removed. We have records of 10 patients who fulfilled these criteria (8 patients from St James' Hospital and 2 referred from other hospitals). In a further 3 patients the suture material seen on gastroscopy was not responsible for their symptoms.
These patients have presented in the following manner: (1) With bleedinghaematemesis, melbna or both (5 patients). (2) With epigastric discomfort or pain after meals (5 patients).
It is interesting to note that the symptoms produced by the ulceration caused by the suture material resemble those of the original ulcer.
Treatment
This lesion has been treated in one of three ways:
(1) Conservative: When the lesion was first seen, in 1950, a mainly conservative approach was adopted in the hope that the suture material would ulcerate into the stomach fairly rapidly and pass on. Four patients were treated in this manner.
This patient's history was typical:
Case 1 V C, female, aged 39 September 1950: Retrocolic Hofmeister for gastric ulcer. Six months after operation she had a hlmorrhage. Barium meal failed to show a stomal ulcer, gastroscopy revealed a normal stoma, but silk was seen ulcerating through the site of the lesser-curve closure. Further gastroscopy four months later showed silk to be still present. However, by October 1952, two years after operation, all the silk had gone.
This patient is fit, eats well and attends the obesity clinic at the hospital.
(2) Gastroscopic removal: In 1951 Mr Norman Tanner devised an attachment to the gastroscope to remove these sutures. This method was employed in 3 patients. This history is an example:
Case 2 W R, male, aged 42 1949: Billroth I gastrectomy for gastric ulcer. Fourteen months later he was admitted to hospital with melkena, his heemoglobin being 50%. Gastroscopy showed a black-stained piece of silk in the floor of an ulcer on the lesser-curve side of the stoma, and there was no stomal ulcer. One inch of silk thread and a knot were removed. The patient remained symptom free for seven years. 1958: The patient presented with symptoms suggestive of a further ulcer. Gastroscopy revealed a lesser-curve gastric ulcer, which was confirmed at operation.
(3) Surgical treatment: Surgery was undertaken in 4 patients:
Case 3 W 0, male, aged 53 21.5.50: Billroth I gastrectomy for gastric ulcer. April 1951: Post-cibal epigastric pain and vomiting; weight loss 2 stone. Gastroscopy showed a normal stoma; silk was seen protruding into the lumen at site of lesser-curve closure. Barium meal revealed no evidence of gastric or stomal ulcer. 26.6.51: Gastrotomy, with removal of silk from stomach. After operation the patient experienced no further gastric symptoms.
Case 4 S Q, female, aged 23 September 1952: Porto-azygos disconnexion for severe cesophageal varices. June 1954: Recurrence of bleeding. Resection of lower gullet and upper stomach with pyloroplasty: the specimen showed non-absorbable silk sutures projecting into the stomach; the varices were barely noticeable. Following this operation the patient married and had a child. She had little difficulty apart from mild heartburn until she died suddenly in coma in November 1960, six years after the second operation.
Case 5 E G, male, aged 28 7.7.49: Vagotomy and pyloroplasty for duodenal ulcer. Seven months later he presented with epigastric pain after meals. He was treated conservatively as no ulcer was found on gastroscopy and barium meal examination. However, symptoms persisted and operation was carried out on 5.8.52; there was no gastric or duodenal ulcer, but in the region of the pyloroplasty there was a continuous silk suture ulcerated through the mucosa at both ends, each end hanging free in the lumen. Partial gastrectomy was performed.
The patient is now able to eat any food without discomfort.
Case 6 A C, male, aged 43 July 1960: Billroth I gastrectomy in South Africa for duodenal ulcer. Fullness, heartburn and vomiting commenced six weeks after operation. Barium meal showed marked delay in the passage ofbarium through the site of the anastomosis which appeared to have fibrosed considerably. There was no evidence of the pre-operative duodenal ulcer crater. 9.3.61: Conversion to Polya gastrectomy. A narrow fibrosed anastomosis was found. The pathologist reported that macroscopic section of the stomach showed an ulcer with silk protruding through the base (Fig 1) . The patient is now able to eat normally without discomfort. In a further 3 patients non-absorbable suture material was seen on gastroscopy when they were either symptom free or there was another cause for their symptoms.
Discussion
We do not think that a high acid in the gastric remnant is a significant factor, because in 6 of the 10 patients the gastrectomy was carried out for a gastric ulcer. In those patients who came to operation for removal of the suture material Mr Tanner noted that the silk ran through an ulcerated track in the mucosa and submucosa, and he concluded that the pain and bleeding with which these patients presented were due to secondary peptic ulceration of this track.
